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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject nnatter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-3, 5-7, 14 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Matsui in view of Bacchi. 

Matsui teaches the claimed product removal apparatus for an injection molding 
machine (Col. 1, lines 62-67) having a rotation drive unit (31) disposed on a support 
base (2), a first arm (3) having a proximal end portion fixed to a rotary shaft (34) of the 
rotation drive unit, a first proximal-side pulley (25) disposed coxially with the rotary shaft 
and fixed to the support base, a second proximal-side pulley (36) fixed to distal end 
portion of the first arm, an intermediate shaft (15) rotatably supported on the distal end 
portion of the first arm, the intermediate shaft penetrating a center portion of the second 
proximal-side pulley, a first distal-side pulley (12) provided integrally with the 
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intermediate shaft, a first rotation transmission section connecting the first distal-side 
pulley and the first- proximal side pulley, a second arm (5), distal-side shaft (62) 
rotatably supported on a distal end portion of the second arm, a second distal-side 
pulley (63) provided integrally with the distal-side shaft, a second rotation transmission 
section for connecting the second distal-side pulley and the second proximal-side pulley 
and a chuck (7), the first and second arms and chuck rotates so that the chuck assumes 
a constant orientation. The chuck moves between the guide bars (72a-d). The support 
frame (44f) is fixed to the top surface of the stationary platen (71 ), the support frame 
supports a support base (44b) that can be adjusted freely (Col. 4, lines 57-66). 

Matsui fails to teach the tooth-number ratio between the pulleys. 

Bacchi teaches a robot having rotational drive units (50, 52 and 92) disposed in a 
base housing (13), a first arm (12) with a proximal end portion of the first arm fixed to 
the rotary shaft (53, 70), a first proximal-side pulley (54, 72) disposed coaxially with the 
immediate shaft (53, 70), a second distal pulley (56, 76) fixed to a distal end portion of 
the first arm, an intermediate shaft (57) rotatably supported on the distal end portion of 
the first arm, the intermediate shaft penetrating a center portion of the second proximal- 
side pulley (56, 76), a first distal-side pulley (58) provided integrally with the immediate 
shaft, a first rotation transmission section for drivingly connecting the first distal-side 
pulley an the first proximal-side pulley, a second arm (15) with a proximal end portion of 
the second arm fixed to the intermediate shaft, a distal-side shaft rotatably supported on 
a distal end portion of the second arm, a second distal-side pulley provided integrally 
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with the distal-side shaft, a second rotation transmission section for drivingly connecting 
the second distal side pulley with the second proximal-side pulley. 

In regards to the tooth-number ratio, the variables 'm' and 'n' are broadly 
interpreted as any number including m=n, m=1 and/or n=1. Additionally, Bacchi 
teaches the ratio of the diameters of hand drive pulley (66) and hand pulley (86) is 1 :2, 
thus it would have been obvious to one of ordinary skill in the art to recognize that the 
tooth-number ratio between the two pulleys are 1:n because as described by the 
applicants (p. 14) the term "tooth number" is used in relation to pulley encompasses a 
circumferential length of each pulley. The remaining pulleys taught by Bacchi are not 
specifically taught a tooth-number ratio and can have different ratios including 1:1. It 
would have been obvious to one of ordinary skill in the art to modify the pulleys of 
Bacchi for the desired tooth-number ratios between respective pulleys because it allows 
for controlled movement of the angular displacement of the arms in respect to the 
pulleys. 

In regards claim 5, the chuck moving between the upper and lower guide bars, 
Matsui teaches the chuck moving between the two upper guide bars. However, Bacchi 
teaches the robotic arm in the horizontal direction. It is merely the positioning of the 
arm in relation to the injection machine of where it would go between to retrieve the 
articles. One of ordinary skill in the art would recognize the different positions of the 
arms would be merely a rearrangement of the machine parts without changing the 
function of the arms. 
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In regards to claims 14 and 15, as the chuck faces the product, the arms must 
extend downward to be able to remove the product, the arms can be considered to be 
almost vertical in direction. It is merely a difference in placement that would allow for 
the arms to extend in a completely vertical direction. In regards to claim 15, the arms 
and chuck are capable in orienting the desired movement. It would have been obvious 
to one of ordinary skill in the art to modify the position and control of the arms to move 
in the desired motions via the control system (Col. 6, lines 7-12). 

In regards to the rotational angles of the arms, Matsui teaches a similar arm and 
chuck structure that maintains the chuck in constant orientation during the operations 
regardless of the rotational angles. It would have been obvious to one of ordinary skill 
in the art to apply any angle limitations to the arms that would maintain the constant 
orientation of the chuck. 

It would have obvious to one of ordinary skill in the art to modify Matsui with the 
tooth-number ratio as taught by Bacchi because it allows for controlled movement of the 
arms during operations. 

4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matsui in 
view of Bacchi as applied to claims 1-3, 5-7, 14 and 15 above, and further in view of 
Hashimoto et al. 

Matsui fails to specifically teach the distance between the center of the second 
proximal-side pulley and the center of the second distal-side pulley is set to the distance 
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between the center of the first proximal-side pulley and the center of the first distal-side 
pulley. 

However, Hashimoto teaches the ratio of the distance (L1) between the center 
point of the pulley portion (16c) of the second output shaft member (16) and that of the 
basal pulley portion (82a) of the second arm (82) to the distance (L2) between the 
center point of the basal pulley portion (82a) of the second arm (82) and that of the 
pulley portion (83a) of the hand (83) is 1 to 1. In this case, Hashimoto relates to a 
transmission gear for transmitting two rotary motions from a driving mechanism to a 
working mechanism and relates to the driving of rotational arms connected at points that 
are driven by pulleys. Thus, it would have been obvious to one of ordinary skill in the 
art to recognize Hashimoto as being related to the driving mechanism of the robot arm 
taught by Bacchi. 

It would have been obvious to one of ordinary skill in the art to modify Matsui with 
having the distance between the center of the respective pulleys to have the same 
distance as taught by Hashimoto because it allows for the desired length or the robot 
arm to reach for extracting the product. 

5. Claims 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsui in view of Bacchi and Hashimoto. 

Matsui teaches the claimed product removal apparatus for an injection molding 
machine (Col. 1 , lines 62-67) having a rotation drive unit (31 ) disposed on a support 
base (2), a first arm (3) having a proximal end portion fixed to a rotary shaft (34) of the 
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rotation drive unit, a first proximal-side pulley (25) disposed coxially with the rotary shaft 
and fixed to the support base, a second proximal-side pulley (36) fixed to distal end 
portion of the first arm, an intermediate shaft (15) rotatably supported on the distal end 
portion of the first arm, the intermediate shaft penetrating a center portion of the second 
proximal-side pulley, a first distal-side pulley (12) provided integrally with the 
intermediate shaft, a first rotation transmission section connecting the first distal-side 
pulley and the first-proximal side pulley, a second arm (5), distal-side shaft (62) 
rotatably supported on a distal end portion of the second arm, a second distal-side 
pulley (63) provided integrally with the distal-side shaft, a second rotation transmission 
section for connecting the second distal-side pulley and the second proximal-side pulley 
and a chuck (7), the first and second arms and chuck rotates so that the chuck assumes 
a constant orientation. The chuck moves between the guide bars (72a-d). The support 
frame (44f) is fixed to the top surface of the stationary platen (71 ), the support frame 
supports a support base (44b) that can be adjusted freely (Col. 4, lines 57-66). 

Matsui fails to teach a tooth-number ratio between the connected pulleys, the 
distance between the center of the second proximal-side pulley and the center of the 
second distal-side pulley is set to the distance between the center of the first proximal- 
side pulley and the center of the first distal-side pulley. 

Bacchi teaches a robot having rotational drive units (50, 52 and 92) disposed in a 
base housing (13), a first arm (12) with a proximal end portion of the first arm fixed to 
the rotary shaft (53, 70), a first proximal-side pulley (54, 72) disposed coaxially with the 
immediate shaft (53, 70), a second distal pulley (56, 76) fixed to a distal end portion of 
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the first arm, an intermediate shaft (57) rotatably supported on the distal end portion of 
the first arm, the intermediate shaft penetrating a center portion of the second proximal- 
side pulley (56, 76), a first distal-side pulley (58) provided integrally with the immediate 
shaft, a first rotation transmission section for drivingly connecting the first distal-side 
pulley an the first proximal-side pulley, a second arm (15) with a proximal end portion of 
the second arm fixed to the intermediate shaft, a distal-side shaft rotatably supported on 
a distal end portion of the second arm, a second distal-side pulley provided integrally 
with the distal-side shaft, a second rotation transmission section for drivingly connecting 
the second distal side pulley with the second proximal-side pulley. 

In regards to the tooth-number ratio, the variables 'm' and 'n' are broadly 
interpreted as any number including m=n, m=1 and/or n=1. Additionally, Bacchi 
teaches the ratio of the diameters of hand drive pulley (66) and hand pulley (86) is 1 :2, 
thus it would have been obvious to one of ordinary skill in the art to recognize that the 
tooth-number ratio between the two pulleys are 1:n because as described by the 
applicants (p. 14) the term "tooth number" is used in relation to pulley encompasses a 
circumferential length of each pulley. The remaining pulleys taught by Bacchi are not 
specifically taught a tooth-number ratio and can have different ratios including 1:1. It 
would have been obvious to one of ordinary skill in the art to modify the pulleys of 
Bacchi for the desired tooth-number ratios between respective pulleys because it allows 
for controlled movement of the angular displacement of the arms in respect to the 
pulleys. 
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Hashimoto teaches the ratio of the distance (L1 ) between the center point of the 
pulley portion (1 6c) of the second output shaft member (16) and that of the basal pulley 
portion (82a) of the second arm (82) to the distance (L2) between the center point of the 
basal pulley portion (82a) of the second arm (82) and that of the pulley portion (83a) of 
the hand (83) is 1 to 1 . In this case, Hashimoto relates to a transmission gear for 
transmitting two rotary motions from a driving mechanism to a working mechanism and 
relates to the driving of rotational arms connected at points that are driven by pulleys. 
Thus, it would have been obvious to one of ordinary skill in the art to recognize 
Hashimoto as being related to the driving mechanism of the robot arm taught by Bacchi. 

In regards claim 5, the chuck moving between the upper and lower guide bars, 
Matsui teaches the chuck moving between the two upper guide bars. However, Bacchi 
teaches the robotic arm in the horizontal direction. It is merely the positioning of the 
arm in relation to the injection machine of where it would go between to retrieve the 
articles. One of ordinary skill in the art would recognize the different positions of the 
arms would be merely a rearrangement of the machine parts without changing the 
function of the arms. 

In regards to the rotational angles of the arms, Matsui teaches a similar arm and 
chuck structure that maintains the chuck in constant orientation during the operations 
regardless of the rotational angles. It would have been obvious to one of ordinary skill 
in the art to apply any angle limitations to the arms that would maintain the constant 
orientation of the chuck. 
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It would have obvious to one of ordinary skill in the art to nnodify Matsui with the 
tooth-number ratio as taught by Bacchi because it allows for controlled movement of the 
arms during operations and having the distance between the center of the respective 
pulleys to have the same distance as taught by Hashimoto because it allows for the 
desired length or the robot arm to reach for extracting the product. 

6. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matsui 
in view of Bacchi. 

Matsui teaches the claimed product removal apparatus for an injection molding 
machine (Col. 1, lines 62-67) having a rotation drive unit (31) disposed on a support 
base (2), a first arm (3) having a proximal end portion fixed to a rotary shaft (34) of the 
rotation drive unit, a first proximal-side pulley (25) disposed coxially with the rotary shaft 
and fixed to the support base, a second proximal-side pulley (36) fixed to distal end 
portion of the first arm, an intermediate shaft (15) rotatably supported on the distal end 
portion of the first arm, the intermediate shaft penetrating a center portion of the second 
proximal-side pulley, a first distal-side pulley (12) provided integrally with the 
intermediate shaft, a first rotation transmission section connecting the first distal-side 
pulley and the first-proximal side pulley, a second arm (5), distal-side shaft (62) 
rotatably supported on a distal end portion of the second arm, a second distal-side 
pulley (63) provided integrally with the distal-side shaft, a second rotation transmission 
section for connecting the second distal-side pulley and the second proximal-side pulley 
and a chuck (7), the first and second arms and chuck rotates so that the chuck assumes 
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a constant orientation. The chuck moves between the guide bars (72a-d). The support 
frame (44f) is fixed to the top surface of the stationary platen (71 ), the support frame 
supports a support base (44b) that can be adjusted freely (Col. 4, lines 57-66). 

Matsui fails to teach a tooth-number ratio between the connected pulleys and the 
chuck is moved through a space between the upper and lower tie bars. 

Bacchi teaches a robot having rotational drive units (50, 52 and 92) disposed in a 
base housing (13), a first arm (12) with a proximal end portion of the first arm fixed to 
the rotary shaft (53, 70), a first proximal-side pulley (54, 72) disposed coaxially with the 
immediate shaft (53, 70), a second distal pulley (56, 76) fixed to a distal end portion of 
the first arm, an intermediate shaft (57) rotatably supported on the distal end portion of 
the first arm, the intermediate shaft penetrating a center portion of the second proximal- 
side pulley (56, 76), a first distal-side pulley (58) provided integrally with the immediate 
shaft, a first rotation transmission section for drivingly connecting the first distal-side 
pulley an the first proximal-side pulley, a second arm (15) with a proximal end portion of 
the second arm fixed to the intermediate shaft, a distal-side shaft rotatably supported on 
a distal end portion of the second arm, a second distal-side pulley provided integrally 
with the distal-side shaft, a second rotation transmission section for drivingly connecting 
the second distal side pulley with the second proximal-side pulley. 

In regards to the tooth-number ratio, the variables *m' and 'n' are broadly 
interpreted as any number including m=n, m=1 and/or n=1. Additionally, Bacchi 
teaches the ratio of the diameters of hand drive pulley (66) and hand pulley (86) is 1:2, 
thus it would have been obvious to one of ordinary skill in the art to recognize that the 
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tooth-number ratio between the two pulleys are 1 :n because as described by the 
applicants (p. 14) the term "tooth number" is used in relation to pulley encompasses a 
circumferential length of each pulley. The remaining pulleys taught by Bacchi are not 
specifically taught a tooth-number ratio and can have different ratios including 1:1. It 
would have been obvious to one of ordinary skill in the art to modify the pulleys of 
Bacchi for the desired tooth-number ratios between respective pulleys because it allows 
for controlled movement of the angular displacement of the arms in respect to the 
pulleys. 

In regards to the chuck moving between the upper and lower guide bars, Matsui 
teaches the chuck moving between the two upper guide bars. However, Bacchi 
teaches the robotic arm in the horizontal direction. It is merely the positioning of the 
arm in relation to the injection machine of where it would go between to retrieve the 
articles. One of ordinary skill in the art would recognize the different positions of the 
arms would be merely a rearrangement of the machine parts without changing the 
function of the arms. 

In regards to the rotational angles of the arms, Matsui teaches a similar arm and 
chuck structure that maintains the chuck in constant orientation during the operations 
regardless of the rotational angles. It would have been obvious to one of ordinary skill 
in the art to apply any angle limitations to the arms that would maintain the constant 
orientation of the chuck. 
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It would have obvious to one of ordinary skill in the art to modify Matsui with the 
tooth-number ratio as taught by Bacchi because it allows for controlled movement of the 
arms during operations. 



Response to Arguments 

7. Applicant's arguments with respect to claims 1-13 have been considered but are 
moot in view of the new ground(s) of rejection. The new prior art, Matsui, discloses an 
injection molding apparatus that utilizes a robotic arm in removal of the molded product. 
Matsui also addresses the constant orientation of the chuck that applicants have added 
into the claims. 



Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Emmanuel S. Luk whose telephone number is (703) 
305-1558. The examiner can normally be reached on Monday through Friday 8 to 4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wanda L. Walker can be reached on (703) 308-0457. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
872-931 0 for regular communications and (703) 872-931 1 for After Final 
communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0651. 



W L WALKER 
SUPERVISORY PATfcNl EXAMINER 
TECHNOLOGY CENTER 1700 



E.L. 

May 15, 2003 



